In the Goulstonian Lectures I gave a critical survey of the problems of brain damage in children with special reference to general psychiatric symptomatology (Pond 1961) . I now propose to deal with one special aspect of this problem to which only brief allusion was made, that is the more specific disturbances in function which, mainly by analogy with comparable adult disturbances, are regarded as related (in some way) to specific disorders, if not actual lesions, in particular parts of the cerebral cortex. The specific disorders of speech and reading will be considered with some reference to disorders of motility in relationship to parietal lobe function. The disturbances occur during the learning of certain abilities, but the terms describing them are usually those related to the disorders seen in adults which are the results of dissolution of functions already acquired. In the area of reading disturbances, the term 'developmental dyslexia' is sometimes used, though there are other terms, such as 'congenital word blindness'. Similarly in the field of speech one finds the terms 'developmental aphasia' and 'congenital auditory imperception,' or 'word deafness'. In many ways simple descriptive terms such as 'reading retardation', are to be preferred, particularly since one of the main problems is the possible existence of highly specific and isolated disturbances within a particular functional area.
One may obtain disturbances in speech, writing, &c., as a result of peripheral lesions, such as cleft-palate, deafness, or cerebral palsy; but this paper is mainly concerned with what may be called the central psychological processes which may be related to disturbances in the central nervous system. The data on which my study is based come mainly from my clinic at the Maudsley Hospital, and a short paper was read at the Vienna International Neurological Conference in 1965 on some aspects of these problems (Pond 1965) .
The history of the study of these patients is a good example of a common process found in the history of the recognition and elucidation of many disorders. It begins by a physician describing a small group of patients and sometimes his name gets attached to this group in subsequent publications by others recognizing the same group of disorders. At this stage the papers are mainly clinical and descriptive. Within a few years these data are usually followed by the second stages, which are surveys of population in which these disturbances may be expected to occur. The surveys use certain standardized techniques of measurement and not suprisingly they usually fail to confirm the existence of a specific syndrome, but instead there appears to be a more or less skew distribution of certain disturbances of function. The second method is like a net designed to catch all fish of a certain size whereas the first way describes fish which are not only of a certain size but in addition have certain other characteristics. In this particular field the first approach was mainly carried out by p2ediatricians and neurologists, and more recently child psychiatrists. The second approach has most often been made by educationists and clinical psychologists with or without the collaboration of medical colleagues, and much of the confusion is due not only to different methods of observation, but also to different populations on which the observations are made.
Neurological Aspects
Those who were interested in defining a syndrome specifically exclude, as I do, the effects of peripheral lesions, and they are also not concerned with children who appear to have only a global mental deficiency. On the other hand, many such workers point out that there often seem to be peculiar associated disabilities of an apparent neuropsychological character. The fact that these disorders appear sometimes to be familial is also regarded as an argument in favour of there being specific syndromes.
It would seem appropriate first to discuss the facts about these children and then to consider some of the theories advanced to explain the observations. Unfortunately, but as so often happens, the facts observed are inexplicably coloured by the theories underlying the way in which observations were made, and it is not easy to separate one from the other. The observations' made by those interested in delineating neurological syndromes are sometimes difficult to compare with those produced by statistical survey. To judge by the sheer volume of literature, reading retardation has attracted more interest than any other of the specific disorders. It has been the subject of several recent comprehensive reviews: for example, Money (1962) , Critchley (1964 ), Westman et al. (1965 . These children often have, in addition to the difficulty in reading which defines the group, disturbances in cerebral dominance, awkwardness of gait and general motility, and neuropsychological disorders in the general group of disturbances in spatial orientation, figure-ground discrimination, body image, &c. Largely because the range of disorders resembles disturbance of function seen with parietal lobe lesions in adults, many neurologists still believe that these cases have anatomically verifiable lesions in the brain. Critchley, however, is more cautious, and thinks in terms of a disturbance in maturation, though he does not clearly state whether he thinks this is a focal anatomical disturbance in maturation or a more general one. The exponents of lesions are handicapped by the absence of relevant post-mortem material though, as one might expect, Pasamanick is able to include reading retardation as yet another feature of the continuum of reproductive casualty (Kawi & Pasamanick 1959) . One of the few relevant post-mortems is that published by Landau et al. (1960) ; they found amongst other changes bilateral degeneration of the insula and opercula so that the damage was widespread and it is hardly surprising that the patient, in addition to difficulties in speech, also suffered from a mild diplegia with a right extensor plantar response. Not even in the heyday of clinical and neuropathological correlational studies of fifty or more years ago would one have found many who would confidently deduce the symptoms from post-mortem appearances. This is hazardous enough in adults, but wildly inaccurate in children. The most com-pelling arguments against the existence of a relatively specific localization of these disorders in a lesion in the brain of young children come firstly from studies such as Basser's (1962) on the effects on speech of early hemispherectomy. His studies clearly show that the early loss, even of the presumed dominant hemisphere, has no effect at all on subsequent language learning. All authors, even the most enthusiastic 'diagrammakers', have had to admit the rarity of symptoms corresponding to these developmental disorders in children with undoubted brain damage and plenty of definitely related signs and symptoms such as epilepsy and hemiplegia. The striking fact about the language disorders seen in my Maudsley Hospital material of brain-damaged children is that the syndrome corresponding to elective mutism is commoner than anything like the specific syndromes, such as developmental aphasia or dyslexia. On the other hand, there may not be complete equipotentiality for the higher cerebral functions since lesions involving the left side (the presumed dominant hemisphere) appear to be more common than lesions of the nondominant hemisphere in the children with mutism.
If one agrees with Critchley (1964) , and with Birch (1962) in thinking that the underlying neurophysiological disturbance is not the result of a lesion but of some developmental disorder, then it is proper to inquire into the factors affecting the process of development. Surprisingly little is known about the post-natal development of the normal brain, quite apart from the abnormal. It may be deduced by analogy with the close similarities of identical twins as regards physique, intelligence, &c., that inborn genetic factors play a dominant role in normal neurophysiological development. The evidence for a specific inheritance in the case of specific psychological functions is more dubious, and this applies also to disturbances in these functions. There are reports of familial incidence of reading difficulties, but unfortunately, in conditions where environmental as well as genetic factors certainly play a part, no real conclusions can be drawn about the genetic origin of the familial distribution. One of the most important researches is that by Hallgren (1950) but, as Russell Davis (1957) points out, her methods of diagnosis were not very good, and she found a much higher proportion of affected parents than in any other series, which suggests that her material is in some way atypical. The identical twin concordance rate, though impressively high in comparison with the non-identical twin rate, cannot, nevertheless, be taken entirely at its face value in view of comments I shall make later about the psychological nature of these specific defects. The contribution of the neurologist to the etiological problem can go no further at the present time than the general formulation that there may be an underlying disturbance in maturation, which can mtnifest itself in a large number of ways. Meanwhile, I wish to reexamine some of the clinical features of these patients and relate them to the theories of those who believe in the importance of environmental factors of a psychological character in the causation of these disorders.
Psychological Aspects
As one might expect 'there are two main groups of contributions by psychologists according to their theoretical orientation. The first group have the orientation of educational and academic psychology with emphasis on learning difficulties. The analysis of the patient's disabilities leans heavily on the results of standardized intelligence tests and the treatment is based on individual teaching methods derived from pedagogical theory and practice. The second group are the contributions of the psycho-analytically oriented. These are comparatively few in number, and have been very largely ignored by the rest of the workers in this field, though there are relevant references in Fenichel (1945) going as far back as the 1920s.
The first group of psychological contributions have often appeared from psychologists working in close association with clinicians amplifying and standardizing their bedside observations by more sophisticated tests. Critchley gives a particularly good and detailed account of the various disturbances seen in dyslexics, but he and all authors agree that the errors of omission, substitution, reversal, perseveration, &c., are all to be found in normal children beginning to read. Lecours (1966) points out that some of the errors made in a case of developmental dysgraphia, whose diary he has studied, are similar to those given by Freud in his classical study, 'The Psycholopathology of Everyday Life'. Many of the papers claiming to show rather specific discrepancies between verbal and performance scales or unusual scatter of scores in the sub-tests can be criticized on various statistical grounds.
The reliability and relevance of tests devised for one function, namely the general assessment of intelligence and educability, is doubtful when they are used for quite different purposes. The arguments used may become circular, and the very method of investigation tends to isolate specific disabilities, particularly if the same patients are subjected to a series of tests and retests over a period of time. In recent years not only have the syndromes of specific dyslexia and dysphasia been subjected to this type of investigation, but the method has been extended into parietal lobe function with, for example, attempts to describe a developmental Gerstmann syndrome by Kinsbourne & Warrington (1962) amongst others. However, Critchley (1966) has critically reviewed this subject, and I cannot do better than refer to his elegant demolition of a neurological myth.
An outstanding characteristic assumption ofthe approach of neurologists is that the general behaviour and character disorders often found in association with these specific defects are in some way secondary to the defects and the result of the social disabilities caused by the failure to learn these specific techniques. Alternatively, no psychiatric examination is carried out or the evidence of psychiatric disturbance is blandly ignored. Here, for example is Jansky's (1958) description of one boy (quoted by Critchley):
'. . . he was mildly inco-ordinate, as evidenced by his drawings. He could not recall the names of colours. Time, as a framework, had but little meaning for him; he had no verbal concepts of "yesterday" or "tomorrow". References to the future were extremely vague. He seemed to lack a clear feeling of separation from surrounding space. Thus, unlike most of the children attending the Clinic, he preferred to work in the very smallest rooms, saying, "I feel lost in the playroomthis one is not so loose".' Systematic psychiatric study reveals a high incidence of psychiatric disturbance in children with reading difficulties (see, for example, the Isle of Wight survey, by Rutter and his colleagues, 1967) . So common are reading difficulties in children with acting-out disturbances and frank delinquency that it can almost be used as a screening test for these disorders. Many authors, therefore, think there is no syndrome of specific dyslexia, but reading difficulties can be caused by a variety of neurological and psychological disturbances. This somewhat banal conclusion is undoubtedly true, particularly if one also includes peripheral lesions, for example, global mental deficiency; but this makes it more important rather than less important to look carefully into the reasons why in any one child one particular symptom or set of symptoms occurs rather than another.
It is in this sphere that I thinik the psychoanalytical contributions are particularly important. Most of the older psychoanalytical literature is, of course, concerned with adults (Strachey 1930, for example) rather than children since the latter have only comparatively recently become 1s Proc. R. Soc. Med. Volunm 60 April 1967 the object of direct intensive study by analysts. Pearson's (1952) valuable survey on learning difficulties in children is mainly based on cases in whom the processes of education had gone on fairly normally for a while and then were the subject of a psychological block of some sort. Nevertheless, his analysis of what can go wrong is directly relevant to the primary acquisition of these skills. He stresses the importance of disturbances of emotional rapport between the child and the teacher, that might lead to unpleasant conditioning experiences during learning. Pre-occupation with anxiety relating to experiences outside the learning situation may also seriously interfere with concentration. The learning process itself may become involved in a neurotic conflict. Pearson's paper underlines the fundamental point that speaking, reading and writing not only represent complex motor skills which have to be mastered and complex percepts which have to be recognized quickly and reliably, but most important of all these skills are put at the service of the communication, not only of propositions but also of feelings, as Hughlings Jackson recognized long ago. The same point is also suggested by Critchley, though I am not sure whether he fully works out the implications. He says the difficulty in learning to read is an asymbolia, though he goes on then to spoil it by suggesting the term 'alogia' might be better. Such a suggestion, however, gives spurious value to words which are only the bricks of speech that need to be mortared together into the edifice of meaning. I do not agree, for example, with Money who says: 'The act of reading is an act of recognizing visual images'. That is like saying that playing the piano is an affair only of moving the fingers. It ignores one side of a persistent dichotomy in psychological theory and researchthe expressive as opposed to the adaptive, to use the words of Allport &Vernon's classicalwork (1933) . The concept of asymbolia is a much happier one, particularly when one considers the fact that it is the psychoanalyst par excellence who is interested in symbols.
A Dynamic Learning Theory
One can now perhaps sketch a general theory of the cause of specific disturbances in speech, reading and probably also in psychomotility, that arise from distortions in the learning process. In contemporary learning theory it is thought that the main process is not so much the making of new pathways, but the cutting out or inhibition of irrelevant responses. Learning to read and write certainly involves organizing a wide variety of perceptual experiences and motor responses in several different fields. A child has obviously to be equipped with the necessary motor and per-ceptual skills which may be interfered with by bodily disturbances or brain lesions, but the main learning process consists of the cutting out of irrelevant responses at the psychological as well as the physiological levelthis is the main area of disagreement. In the case of the language functions, the child has to learn to use these skills for the expression of his own feelings (and he has to learn to inhibit inappropriate feelings and fantasies), so it is hardly surprising that learning techniques of communication often become the focus of emotional disorders. I realized the probable character of these apparently specific disabilities on reading the relevant pieces of that inexhaustible mine of psychoanalytical lore, Fenichel's book (1945) . Two pages on from the discussion of these disturbances of learning there is a discussion of occupational inhibitions that lead to such disorders as writer's cramp. It is my contention that the specific disabilities that we are considering have similar psychological origins to these adult neurotic syndromes. Congenital dysgraphia is a sort of writer's cramp. The child with congenital dyslexia cannot read, not because of a neurological lesion or immaturity, but because of an emotional block that has developed around this area of symbolic communications that Jarvis (1958) suggests is similar in meaning to scoptophilia. This hypothesis has been experimentally investigated by Walters et al. (1961) , but the group tested were boys of average intelligence retarded in reading by only one year, and the controls those who were advanced by one year. These groups are obviously heterogeneous and the not very striking differences obtained are capable of alternative explanations as the authors themselves point out.
The child quoted from Jansky who made references to the dangerous qualities of space is especially interesting because many authors think that some reading difficulties are caused by visuospatial disorders (and these are then taken as evidence of a parietal lobe lesion by analogy with adult syndromes). I do not think the cases quoted enable one to decide which way the causal connexions go. It is generally recognized that the extent of the general visuospatial disturbance varies from case to case, and it is equally as likely that the spatial disorders could be caused by anxiety paralysing the learning of spatial relationships as vice versa. The same comments can be made about the 'clumsy children' described by colleagues in Newcastle (Walton et al. 1962 , Gubbay et al. 1965 .
Specific arithmetic disabilities are much less frequently commented on in the psychological literature, though only too well known to teachers.
Section ofPsychiatry
Acalculia is a fairly rare relatively specific disorder in adults, and its counterpart in children has been the subject of the same dichotomy of approach as dyslexia. Vereecken (1965) has recently published an interesting analysis of a 64year-old boy with arithmetic difficulties, which he relates to rigidity and immobility of thought and also of physical movement which was another marked feature in this boy. This immobility was a defence against internal anxieties, especially of the image of his rigid and threatening mother, but Vereecken also points out that the rigidity seen has been noted by Piaget (1941) as an early stage in the child's conception of number. I think an application of Piaget's views on intellectual development to the specific learning disturbances in general is long overdue.
The psychodynamic hypotheses so far tend to be too narrowly formulated on the basis of too few cases so that they can appear to be only too easily discredited. Though the psychodynamic hypotheses must be regarded as still 'not proven', they are the only ones that give an encouraging lead into further research. The fundamental point is that the learning problem is not just in the acquisition of motor skills and perceptual patterns, but in the structuring of the inner world of the child's mind, which is not a tabula rasa, but a mass of seething and contradictory forces and fantasies. The delineation of these specific learning difficulties by neurologists has much the same quality about it as the delineation of grande hysterie by Charcot and others nearly a hundred years ago. The fact that some children with these specific defects seem to be relatively psychologically normal is, I think, due to the apparent normality being equivalent to the 'belle indifference' of the adult hysteric. My suspicion that this is true of children is strengthened by the observation of a very few adult dyslexics that I have seen from time to time, particularly on the wards of University College Hospital. These are adults with chronic medical handicaps, such as tuberculosis, who while inpatients demand help in learning to read because, they say, their inability to do so handicaps their lives, &c. In fact, they usually know already all about the classes run by the Greater London Council and others for the steady supply of illiterate adults always found in big cities. They either do not go to them for one reason or another, or in some manner run away from the learning situation.
Such a dynamic view also enables one to make sense of what is in many ways the opposite syndrome-children who manifest an excessive interest in and skill at a particular technique of communication. The idiot-savant is the extreme case, but I have seen other children who acquire skills to a level far beyond their general capacity. In one such case it was claimed that the parietal lobe was hypertrophied, but that is hard to believe. It is more likely that a particular skill has been isolated from the rest of psychic development and allowed a forced development, usually resulting in something that is of no use to the rest of the psyche, either socially, or as a solution to the child's inner conflicts. The clinical descriptions of idiot-savants strongly suggest they are childhood schizophrenics. It is worth noting that ordinary mental defectives such as mongols can acquire rudiments of speech in the same (though retarded) sequence as normals and with the same capacity to abstract the propositional quality of language as normals have; i.e. as Lenneberg et al. (1964) stress, amongst others, mongols do not learn word by word or phoneme by phoneme, but by the application of general principles of language from the b_ginning. Such a capacity is specifically human, as shown by the failure of chimpanzees to acquire any verbal language however much loving care and special teaching they get in a human family. Intellectual ability per se does not seem primarily responsible for this fundamental species difference. Speech is perhaps the most remarkable example of a system of species-specific signals that does not get developed unless the earliest stages of the child's relationships are smooth enough to pave the way for the exploration of the 'Other' outside.
As regards prognosis, Critchley (1964) has an interesting chapter entitled 'The dyslexic child grows up', dealing with the long-term follow-up of such children. Only Hermann (1959) , from the famous Copenhagen special school, has made a systematic study. It appears that many reach a modus vivendi with themselves and society, including one who became, it is said, one of Sweden's wisest kings. However, the follow up of apparently dysphasic children may be less favourable, presumably because speech is established long before reading and writing. A personality disorder stretching back to the earlier stage is likely to be all the more profound and devastating both primarily and secondarily by reason of the effects of poor speech on subsequent personality development. Bender (1959) and Chess (1944) both report cases who became schizophrenic. A long follow up of two patients of mine is similar and worth noting.
Case 1 Male, now aged 25. Has been for some years in various mental hospitals, diagnosed variously as mental deficiency and/or psychosis. He had been an inpatient in the Maudsley Hospital Children's Department in 1950 when his lack of speech was 25 thought to be due to brain damage. His EEG at that time showed only generalized fast activity, but later he had a few grand mal attacks and his record then showed and still does show the further abnormality of a clear focus of spikes in the left temporal region. However, even at that time he showed marked obsessional symptoms and gradually a more typical picture of mutism and autism has developed. He is the only child of intelligent educated professional parents and had been in the care of nannies from an early age. The epilepsy and the abnormal EEG are evidence of brain damage which can we reasonably relate to his general backwardness. The damage was probably caused by the forceps delivery. However, the relation of this damage to the speech disorder and other psychological disturbance is uncertain, since most cases ofsimilar damage, which is probably generalized but perhaps maximal in the left hemisphere, do not show this clinical picture.
Case 2 Male, aged 7 when first under observation in the ward. Had previously been seen by Dr C Worster-Drought and regarded as having developmental executive aphasia plus behaviour disorder ? autism. Intelligence on non-verbal tests was estimated at 120. He showed baby talk, lisping and tics, and other mannerisms, and mixed poorly with the children. On follow up nearly ten years later when he was at a school for maladjusted children his speech was improved. Phrases were usually brief, but correct in grammar and intonation. There was much muttering under his breath (a trait noted years before) and generally poor rapport. The whole picture was fairly typical of a partly recovered autistic child, and this was confirmed by the report of compulsive behaviour and other oddities from school. EEG and all other physical investigations were normal, and there was nothing in the personal history to suggest brain damage. His parents are intelligent, rather reserved, and have both had 'psychosomatic' disorders.
My formulation does not, of course, exclude the possible influence of neurophysiological disturbances, but the presence of definite brain lesions seems neither necessary nor sufficient, though the occurrence of such lesions in children with specific learning difficulties may be greater than by chance. One is always faced with the mystery of symptom choice, and it is well recognized in adult work that an 'organic' symptom can be prolonged or intensified by socalled 'hysterical' mechanisms. Such a formulation is not applicable to children in whom the word hysteria has little useful meaning as egostructure is in the process of development. The underlying neurological disorder, if any, in children with these specific defects, seems to partake of the nature of a constitutional immaturity leading to dyssymbolia. The formulation is vague enough to cover the most psychodynamic interpretation of what is actually going wrong in the learning process. We need to know much more about the steps in the normal development of sp--ech before we can describe the effects of braindamage on this process. I believe that the attempts to understand children's speech disturbances by analogies with adult lesions have actually done harm and retarded our understanding. One has to go on repeating ad nauseam that the localization of a lesion is not the same as the localization of a function. The psychoanalytic studies, Piaget's work and the latest contributions of linguistics by Jakobson and others are much more likely to help us than pseudoneurologizings.
